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INAUGURAL LECTURE
by Dorothy Hill 
Research Professor of Geology
I conceive that my duty as Research Professor of 
Geology is to foster geological enquiry in all its aspects, 
but particularly those in mhieh ay qualifications can help 
most - that is, in historical geology. Historical geology 
has many aspeots, but there are three that seem fundamental 
to it. These are, firstly palaeontology, which is the history 
of life since it first appeared on the earth, over a thousand 
million years ago; secondly, sedimentology, or the history of 
the sediments that settle when water or wind become too weak 
to transport any further the soil and detritus resulting from 
the weathering and erosion of rocksf and thirdly, stratigraphy, 
which is the history of the strata formed when sediments cohere 
to become rocks, and of the structures into which they have 
been formed by movements in the crust of the earth.
An important application of these three geological 
sciences is in petroleum geology? and since petroleum 
commonly is associated with rocks that have never been 
melted by heat and pressure and thus never subsequently 
"hardened”, some people regard our three sciences as "soft 
rock geology”. But the limits between "hard" and "soft" rock 
geology, as in fact between all facets of geology, are not 
nearly so sharp as this descriptive *geologese* would imply;
2what is discovered in one branch of geology assuredly has its 
applications in all others.
Palaeontology has been one of ray major research 
interests and the group of fossil animals on which I have 
mostly worked is corals} chiefly the Palaeozoic corals that 
first appeared on the earth some 450 million years ago, in 
the Ordovician period, and became extinct in the Permian,
100 million years ago. I have investigated their classification 
and their history, which includes their distribution in time 
and space, the type of environment in which they lived, and 
their evolution.
These slides (1-9) show the appearance of some of these 
fossil corals.
The systematic classification of these Palaeozoic 
corals into families and other natural groupings is quite 
difficult, but necessary, since only natural units will yield 
the right answers when applied to the solution of the many 
geological problems in which they form the major evidence. I 
have spent a great deal of time over the last 30 years, working 
towards a natural systematic classification, and my views of 
five years ago are set out in the current Anglo-American 
Treatise on the Systematic Classification of the Invertebrates. 
But the most that can be said about these views is that they 
are probably closer to the truth than the ones they replace.
I hope to approach closer with future work in this Chair.
The characters that one uses to establish a systematic 
classification are the parts of the skeleton. Detailed study
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of these by transparent thin sections is necessary. 
Slid s 10-16 sho ho they look in transverse and 
loneitudinal section. 
...--
C'.'lides 17-18 sho ho 1/i he radial lo itudinal pl tes 
of the skeleton consist of needles of c lcium carbona.t. 
he arr ement of these needles is differ nt in different 
species of cor , and for long tie I despaired of inding 
t e governi factor. But hen I returned fro Cambridge to 
Brisbane 1n 1937, Dr •• H. Bryan a researching on ·so e 
spherical bodies formed in ancient lava flo in T borine 
t., and it as with some excite ent that we realised e ere 
dealing th on an the same phenomenon - spherulitic 
crystallisation. Dut in the corals, this crystallisation as 
biochemical or biophysical, hereas in the lavas it as 
geochemical. 
l51ides 19-21 sho ~ r-broue aggregates in the septa. of 
4"-C. 
living corals formed in patterns indicative of spherul1t·c 
crystallis tion. To dra the full dividends from this 
discovery ould require competency in bioch stry s ell 
as in crystallography, and so far no-one ha come fo a.rd with 
the right combin tion of knowledge. In the hope that such 
studies ight be cour ed on the livin corals of the Great 
Barri r Reef, I put a great deal of time in the year following 
the :r into the erection for the Gre t rrier Ref Co ttee 
of the Heron Island ine Biological Station, but sot r 
nothing along these lines has been attempted there. Advances 
are being made in the West Indies, however,, as the following 
slide shows.
years to come to devote considerable 
attention to the paths of change that we call evolution in 
Palaeozoic corals. Some changes are obvious, such as the 
development of peripheral vesicles in the skeleton in many 
lineages at the end of the Ordovician. ^Slides 23—25* But 
many are much less plain and require far more study.
So far I have dealt mainly with the biological aspects 
of palaeontology. I now come to some purely geological 
applications.
The distribution in time and space of the natural 
units in corals is something I hope to clarify further. We 
find that geological time can be divided into successive ages, 
each characterised by its own assemblage of corals. One such 
map, that for an age about 200 million years ago, is shown in 
Slide 26.
We find that the assemblages of the one age, such as 
this, can be divided into zoogeographical provinces, each of 
which, while maintaining an underlying similarity, differs 
from its neighbour by possessing species found only within 
its borders. Provisions of a similar nature exist in modern 
seas.
Slide 27.
5On this slide I have plotted the distribution of 
modern coral reefs together with those of three past ages.
in the Middle Devonian, 300 million years ago. One assumes 
that the extinct reef-corals were governed by the sane 
temperature laws as the living reef coral. My interpretation 
of the distribution is that climatic belts occurred then as 
now, though the temperate belts had contracted towards the 
poles, and that the continental nuclei thus occupied their 
present positions relative to the present poles of rotation. 
Professor P.M.S. Blackett of Imperial College London, Physics 
Department, however is conducting a friendly war with me on
his view that the magnetic poles have wandered in relation to 
the continents in the past, and that the poles of rotation 
have wandered with them. We met and discussed these problems 
in London last year but each continued to consider the other’s 
view heretical.
The main application of distribution studies however 
is in the correlation of strata laid down in a newly discovered 
area with those known in standard sequences elsewhere. This 
is the bread-and-butter work of the professional palaeon­
tologist, and much of my future time will be occupied on such
correlation work. I hope to assist all those members of our 
University, who wish to do so, to make themselves competent in
The pluses and crosses show where reef forming corals lived
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research in the palaeontology of corals or of any other group 
of their choice.
Sedimentology, the second of my trinity, is the 
especial interest of my colleague Dr. W.G.H. Maxwell, who 
has already done considerable research on sedimentation in 
coral reefs ancient and modem, as will be seen later. We 
have hopes that funds will become available for laboratory 
studies, more expensive, on the settling of muds and sands 
and other aspects of sedimentology.
Stratigraphy, a compound of palaeontology and 
sedimentology, is of even greater interest than either. It 
forms the basis of all types of geological maps. The Tectonic 
Map of Australia on the wall shows our present knowledge of 
the geological history of the continent. The Geological Map 
of Queensland^Slide 28) shows our knowledge of 1952 and 
subsequent advances were incorporated last year in the 
Seventh Volume of the Journal of the Geological Society of 
Australia, which was devoted to The Geology of Queensland.
In 1955 we published a map of the local geology, after 
considerable reconnaissance work. (Slide 29).i— — .A jL -3
I shall continue to devote as much time as possible
to furthering our knowledge of the stratigraphy and hence 
the geological history of Queensland both by my own research 
and by encouraging that of others.
Detailed stratigraphic knowledge is absolutely 
essential to scientific petroleum exploration, and I now come
to the section of my address whelk I hope to show the 
contribution made by fossil corals to this economic field.
Queensland has perhaps the most striking of the 
worlds living coral reefs. Some of these, and their 
characteristics are shown in slides
Fossil reef regions are among the many different types 
of regions that are regarded as favourable for petroleum. 
Favourable regions are those that have evidence of five things-
1. an organic source for the oil
2. a sediment - the source rock - in which the 
organic source can be buried and altered to 
petroleum
3. a handy porous rock into which, the petroleum 
can be flushed during compaction of the 
source rock under increasing load of deposit
4. a hydraulic gradient in porous rock up which 
petroleum can migrate into
5. traps in which the oil can be enclosed in a 
porous reservoir rock by an impermeable cap 
rock.
As said before reef-regions are among the many where 
these requirements can be met. Thus reefs form in well-lit, 
warm, shallow waters rich in mineral nutrients, and in these 
same conditions marine plankton swarms. These myriads of 
microscopic animals and plants that live suspended in water, 
are thought to be the chief source of petroleum. The growth 
of the plankton is encouraged by upw&lling currents such as 
rise up over elevations - 'l '"*"Or€3 reefs - on the sea floor.
The dead plankton in reef regions is buried mostly in the
deeper hollows of the region, where a reducing environment 
may assist in its alteration to petroleum.
Weight of subsequent deposits of sediments compacts 
the source rock, and flushes out the petroleum into any 
neighbouring porous rocks. Many porous sediments are formed 
on the flanks of reefs - largely as a result of wave action 
breaking up the reefs - as reef breccias, coral sand banks, 
and oolitic sands, and the ‘first flush* oil may move into 
these. (Slides 37-39)#^
Hydraulic gradients exist leading up into the reef- 
rock, which has ouch original porosity and may also develop 
secondary porosity by dolomitisatlon and other processes, 
though there is a tendency for its pores, like those of its 
flanking sediments, to fill with calcium carbonate deposited 
from the water.
If the reef rock has been buried by mud that can 
form an impermeable cap, it will form a very good oil trap. 
Tilting of the earths crust, or folding, may lead to 
migration up dip from one reef trap to another and many 
reef-rocks even if they did fill, have subsequently been 
emptied of their oil.
(Slides 40-41).
We may, I think, accept that regions known to carry 
fossil reefs deserve more than casual search for oil. This 
being so, let us look at Queensland from the point of view of 
oil related to reef regions.
The continental shelf on which ©«e living system of 
reefs is sited is an obvious region for search, especially 
as marine strata as old as Miocene ~ million years, have
been found in the Heron Island boring. The problem of 
selection of sites in such a watery area is a very special 
one, and I personally would look first at sites in the extreme 
northern end of the reef where it merges with Hew Guinea 
waters,
Queensland itself consists mainly of sedimentary 
basins, the first requisite for oil. (Slide 42). Rock of
U  ZJ
igneous origin, or so hard as to be without value for oil, 
though good potentially for metals, outcrops in much smaller 
areas. We are mainly a 'soft rock' state. The various 
Basins are shown on the Map,
Our marine Tertiary Basins^ are buried under our 
continental shelf.
Our Cretaceous marine Basins are the Great Artesian, 
Maryborough and Laura Basins. Ho coral reefs are known in 
these, though each has other qualities making it a potential 
source of petroleum. Similarly, no coral reefs are known in 
the Permian Bowen and Gympie Basins, though at least in the 
first of these there are other strong reasons why oil is 
likely. Carboniferous coral reefs are known in the Yarrol 
Basin, and, although its sediments have been mac faulted and 
intruded by igneous rocks, detailed mapping could show areas 
where Carboniferous oil may have been retained.
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Devonian coral reefs, very rich ones, are known in 
the north in the Broken River area} (Slide 43 and back to 
42) others are known in the basement rocks to the Bowen and 
Yarrol Basins, and in the New England district of New South 
Wales. Where they occur at the surface,these strata with 
coral reefs are rather strongly folded and intruded by 
igneous rock, but here again detailed work may find protected 
pockets,
Silurian coral reefs also are known, in the 
Chillagoe - Mangana and Broken River areas, and again in 
New South Wales, but the same remarks apply. At first sight, 
at the surface, they appear to have had too restless a history 
to retain any original oil.
But since we have reefs of Carboniferous, Devonian 
and Silurian age along the Queensland and New South Wales 
continental shelf of these periods, it is certain that reefs 
have been buried beneath younger sediments in the region 
between the Broken River and New South Wales. Some of our 
long range petroleum exploration should be and is being 
directed to tracing the continental shelves of these periods, 
and delineating in the subsurface the contours of any reef­
like areas. It is quite probable that the regions covered by 
younger sediments have been more protected than the regions in 
which the old reefs are exposed today.
We certainly have the reef regions. Bit the 
indications are that it will he more difficult for us to 
locate our buried reefs than it was in say Canada. Though 
no quick dividends from reef-oil can thus be promised, our 
sedimentary basins hold many good non*reef regions of more 
immediate oil potential.
Department of Geology, 
University of Queensland, 
BRISBANE.
28th March, 1961.
